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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 . (Cancelled) A turbo code decoder which uses likelihood information for 
redundant parts of a received symbol sequence to update the redundant parts of the 
received symbol sequence for use by the decoder. 

2. (Currently Amended) The apparatus of claim 44, wherein the turbo code 
decoder comprises: 

a soft output decoder which provides likelihood information for a systematic part 
of fee-a received symbol sequenc^-aed 

a-yet feid - ^ k -4->= -4 

3. (Currently Amended) The apparatus of claim 2, wherein the so s 5 

4cco(iej co^ 

a first soft output decoder U *?v>ieu*U - likelihood 

information for a first redundant part of the received symbol sequence and a second soft 
output decoder which generates likelihood information for a second redundant part of the 
received symbol sequence; and 

w ^ , r, duiij.iiu hkc: \ ^ ^ , ; : ibises; 

a first compare and update unit wl ^ ^-^8m|>aye sarmnged.for comp u r i j j g the 
likelihood information for the first redundant part of the received symbol sequence with 
an original first redundant part of the received symbol sequence and ^ ^ + - * 
cbi&M .1 an updated likelihood value for the first redundant part of the received symbol 
sequence; 

a second compare and update unit ^■■^■■--■■Hp-.:^:-., ; \; . l: 4:jj4; ^•jjb:.444 
the likelihood information for the second redundant part of the received symbol sequence 
with an original second redundant part of the received symbol sequence and wfeieh 
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r4M-,ti-H-NU / -^h:. ]/■■ r..; an updated likelihood value for the second redundant part of the 
received symbol sequence. 

4. (Currently Amended) I ; turbo code 



St > 0 ,, rlKX » oXV \ coiu\>m ^<<\^ a redundant likelihood update unit w-UtrU 
*csj \ e oJ u s , -h likelihood information for tke-a systematic part of a received 
symbol sequence ^ iv\ wc •, - . * c likelihood information for t- redundant 

parts of the received symbol sequence , . v , , , 

\------:\C<) , i:. ■ ■ U i ! ■ -h; 1 -V ! = I = • :\ ■ \' I- hi; h; f : ■ -> I : : ■ 1 > 1 i : ! S | O i'l O f 

5. (Currently Amended) The apparatus of claim 4, wherein the redundant 
likelihood update unit comprises: 

a soft output recursive systematic convolutional (RSC) encoder wfeieb 
„ ' " ^ u the likelihood information for a systematic part of a received 
symbol sequence to generate likelihood information for a first redundant part of the 
received symbol sequence and ^ heH^ib; v^iou'r ; likelihood information for a 
second redundant part of the received symbol sequence; 

a first compare and update unit ^ *\k : -» <vi!"> n , - the 
likelihood information for the first redundant part of the received symbol sequence with 
the original first redundant part of the received symbol sequence and M^+ns tor 
obtaining an updated likelihood value for the first redundant part of the received symbol 
sequence; 

a second compare and update unit y^k-lv-y^Hf^*?^ . r ■ .1 m^ed. for . comp ..; r ; ■ ; ;.: the 
likelihood information for the second redundant part of the received symbol sequence 
with the original second redundant part of the received symbol sequence and • 
0 "•'.•.I --i j an updated likelihood value for the second redundant part of the received 
symbol sequence. 
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6. (Original) The apparatus of claim 5, wherein the soft output recursive 
systematic convolutional (RSC) encoder handles a posteriori log likelihood ratio (LLR) 
values. 

7. (Currently Amended) The apparatus of claim 6, wherein the soft output 
recursive systematic convolutional (RSC) encoder comprises: 

a first adder w -c^ ?\x^-c • ' N - - the likelihood information for a 

systematic part of a received symbol sequence as a first input to the first adder; 

a second adder ^ - ^ i-'-v-^ the likelihood information 

for a systematic part of a received symbol sequence as a first input to the second adder; 

a first shift register • or t\ c t n in& v> hich receive* an addition result from 

the first adder; 

a second shift register arrMgedfopj^ shifted-out contents 

of the first shift register, the shifted-out contents of the second shift register also being 
applied as a second input to the second adder; 

a third shift register daT^o^^fyr^^m^yf^aHH^^m shifted-out contents of 
the second shift register; 

a third adder ar ranged for receiving which receives the shifted-out contents of the 
second shift register as a first input to the third adder and which receives shifted-out 
contents of the third shift register as a second input to the third adder, an addition result 
of the third adder being applied as a second input to the first adder; 

a fourth adder , ^ c\ ^ - oco * : i^wfeek-feeeives an addition result from the 
second adder as a first input to the fourth adder and whie h . reoeives arrangc d lo - u • > 
the shifted-out contents of the third shift register as a second input to the fourth adder, an 
addition result of the fourth adder being a likelihood value for one of the redundant parts 
of the received symbol sequence; 

wherein each of the first adder, the second adder, the third adder, and the fourth 
adder k->t^~: ;< :: v.. ; _\ i,. ■ qc • ■ • a log-likelihood addition operation 

8. (Original) The apparatus of claim 7, wherein the log-likelihood addition 
operation performs the following operation with respect to a first log likelihood input 
L(a) and a second log likelihood input L(b): 
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L(a) °&L(b) =L(a®b) 

«(-l)x sign[L(a)] x sign[L(b)] x min[ \ L(a) \ , \ L(b) | ] . 

9. (Currently Amended) The apparatus of claim 14, wherein in updating a 
redundant part of the received symbol sequence the redundant likelihood update unit 

f>erforms- is arranged for pet v the steps of: 

em«paF-i«gv<>»-a4>rt4>y bn \ - s n •, »ofmatk»H for a 

6-B-g i ai setk mdant part of the received symbol seq uence; 

if the signs for (1) and (2) are the same, for an amplitude of the corresponding 
updated redundant part for the k* symbol of the received symbol sequence using an 
amplitude of a larger of (1) and (2); 

if the signs for (1) and (2) are different, using a sum of (1) and (2) for the 
corresponding updated redundant part for the k th symbol of the received symbol 
sequence. 

10. (Currently Amended) The apparatus of claim 1, wherein the redundant 
likelihood update unit further comprises a timing and control unit which 

i * kyh i > K . or deterr>.?in/.ng timing for operation of the redundant likelihood 

update unit based on a signal-to-noise ratio (SNR) of received signals. 

1 1 . (Currently Amended) The apparatus of claim 1 , wherein the redundant 
likelihood update unit further comprises a timing and control unit arranged for 

\. v , , - , ^ timing for operation of the redundant likelihood update 
unit based on interim decoding error counts. 
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12. (Currently Amended) A wireless radio frequency receiver comprising: 
an antenna; 

a base band signal processor comprising: 

a demodulator which provides a demodulated base band signal; 

a turbo decoder which receives the demodulated base band signal which 
fctses-is arranged for using likelihood information for redundant parts of a received symbol 
sequence to update the redundant parts of the received symbol sequence for use by the 
decodci n . . ^ v " ^ ^ - ^ - % ^ ^ 

oa^na) u\ii md wt part of the received symbol sequence . 

13. (Currently Amended) The apparatus of claim 12, wherein the turbo code 
decoder comprises: 

a soft output decoder whiekjaawktesairanged for providing likelihood information 
for a systematic part of the received symbol sequence; and 

a redundant likelihood update unit JwydbHBseegynranggdfoLuging the likelihood 
information for the systematic redundant part of the received symbol sequence te 
geaemMbr genera ting the likelihood information for the redundant parts of the received 
symbol sequence. 

14. (Currently Amended) The apparatus of claim 12, wherein the redundant 
likelihood update unit comprises: 

a first soft output decoder w hich generates arranged for generating likelihood 
information for a first redundant part of the received symbol sequence and a second soft 

output decoder , •; v-..:./.:.:j;...:;.; ; :.. I vg - ^ e rat es likelihood information for a 

second redundant part of the received symbol sequence; 

a first compare and update unit ^ 4*k x > -^^^ n - : ^ d for comp.". the 
likelihood information for a first redundant part of the received symbol sequence with an 
original first redundant part of the received symbol sequence and v. Wh v 
! v .x an updated likelihood value for the first redundant part of the received 

symbol sequence; 
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a second compare and update unit x w ^ - n ^ the 

likelihood information for a second redundant part of the received symbol sequence with 
an original second redundant part of the received symbol sequence and whk Na*»&ft 

* an updated likelihood value for the second redundant part of the received 
symbol sequence. 

15. (Currently Amended) The apparatus of claim 12, wherein the turbo code 
decoder provides likelihood information for a systematic part of a received symbol 
sequence and further comprises a redundant likelihood update unit -r lor 

the likelihood information for the systematic part of a received symbol sequence te 
iV-H u-.s. ^; > u the likelihood information for the redundant parts of the received 
symbol sequence. 

16. (Currently Amended) The apparatus of claim 12, wherein the redundant 
likelihood update unit comprises: 

a soft output recursive systematic convolutional (RSC) encoder wfeieb 
^*\n ^ ^ - 5 the likelihood information for a systematic part of a received 

symbol sequence feHgeaeFat efor generating likelihood information for a first redundant 
part of the received symbol sequence and k- **< s +k v -"+k k>. so v , v. ^ likelihood 
information for a second redundant part of the received symbol sequence; 

a first compare and update unit ^ M, • ^->h so ■.. the 
likelihood information for the first redundant part of the received symbol sequence with 
the original first redundant part of the received symbol sequence and M^+n^ for 
obtaining an updated likelihood value for the first redundant part of the received symbol 
sequence; 

a second compare and update unit y^k-l-v-y^Hf^*?^ . r ■ .i m^ed. for . comp ..; r ; ■ ; ;.: the 
likelihood information for the second redundant part of the received symbol sequence 
with the original second redundant part of the received symbol sequence and • i . - r 

:• "•'.•.I --i j an updated likelihood value for the second redundant part of the received 
symbol sequence. 
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17. (Original) The apparatus of claim 16, wherein the soft output recursive 
systematic convolutional (RSC) encoder handles a posteriori log likelihood ratio (LLR) 
values. 

18. (Currently Amended) The apparatus of claim 17, wherein the soft output 
recursive systematic convolutional (RSC) encoder comprises: 

a first adder wh?s>< ^xavc^anan^ai fox \ v v \ \ the likelihood information for a 
systematic part of a received symbol sequence as a first input to the first adder; 

a second adder arranged for rece»\ r s ^ the likelihood information for 
a systematic part of a received symbol sequence as a first input to the second adder; 

a first shift register arranged for receivingw hk-h-reeeives an addition result from 
the first adder; 

a second shift register arranged shifted-out contents of 

the first shift register, the shifted-out contents of the second shift register also being 
applied as a second input to the second adder; 

a third shift register arranged for ^ecdying whie^-feeej^es shifted-out contents of 
the second shift register, 

a third adder ar ranged for receivingwh-ieh-reeelves the shifted-out contents of the 
second shift register as a first input to the third adder and which receives shifted-out 
contents of the third shift register as a second input to the third adder, an addition result 
of the third adder being applied as a second input to the first adder; 

a fourth adder aj r yiged f or receiving -whk-h-geeeives the an addition result from the 
second adder as a first input to the fourth adder and arranged for reeeiving w hieh r ee ekes 
the shifted-out contents of the third shift register as a second input to the fourth adder, an 
addition result of the fourth adder being a likelihood value for one of the redundant parts 
of the received symbol sequence; 

wherein each of the first adder, the second adder, the third adder, and the fourth 
adder k->t^~: ;< :: v.. ; _\ i,. ■ qc • ■ • a log-likelihood addition operation 
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19. (Original) The apparatus of claim 18, wherein the log-likelihood addition 
operation performs the following operation with respect to a first log likelihood input 
L(a) and a second log likelihood input L(b): 

L(a) °&L(b) =L(a®b) 

*(-7)x sign[L(a)] x sign[L(b)] x min[ \ L(a) \ , \ L(b) | ] . 

20. (Currently Amended) The apparatus of claim 12, wherein in updating a 
redundant part of the received symbol sequence the redundant likelihood update unit 

:v- *+ -m \ j nged for performing the ■ . : ' ;, - steps of 

if the signs for (1) and (2) are the same, for an amplitude of the corresponding 
updated redundant part for the k th symbol of the received symbol sequence using an 
amplitude of a larger of (1) and (2); 

if the signs for (1) and (2) are different, using a sum of (1) and (2) for the 
corresponding updated redundant part for the k th symbol of the received symbol 
sequence. 

21. (Original) The apparatus of claim 12, wherein the redundant likelihood update 
unit further comprises a timing and control unit wh k h dete-H^ffiesarran ged for 

detenu mg timing for operation of the redundant likelihood update unit based on a 
signal-to-noise ratio (SNR) of received signals. 

22. (Original) The apparatus of claim 12, wherein the redundant likelihood update 
unit further comprises a timing and control unit arranged for determinin y ^ -+h 
{MtHmmes timing for operation of the redundant likelihood update unit based on interim 
decoding error counts. 
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23. (Currently Amended) A method of operating a turbo code decoder 
comprising: 

generating likelihood information for a systematic part of a received symbol 
sequence; 

using the likelihood information for a systematic part of a received symbol 
sequence to generate likelihood information for redundant parts of the received symbol 
sequence; and, 

using the likelihood information for redundant parts of the received symbol 
sequence to update the redundant parts of the received symbol sequence for use by the 
decoder 'v ro iving on a bit by K ^ ^ s s v , 

24. (Original) The method of claim 23, further comprising: 

using at least one soft output decoder to provide (1) likelihood information for a 
systematic part of the received symbol sequence; (2) likelihood information for a first 
redundant part of the received symbol sequence; and (3) likelihood information for a 
second redundant part of the received symbol sequence; 

comparing the likelihood information for the first redundant part of the received 
symbol sequence with the original first redundant part of the received symbol sequence 
and obtaining an updated likelihood value for the first redundant part of the received 
symbol sequence; 

comparing the likelihood information for the second redundant part of the received 
symbol sequence with the original second redundant part of the received symbol 
sequence and obtaining an updated likelihood value for the second redundant part of the 
received symbol sequence. 

25. (Original) The method of claim 23, further comprising: 

using a soft output recursive systematic convolutional (RSC) encoder to generate 
likelihood information for a first redundant part of the received symbol sequence and to 
generate likelihood information for a second redundant part of the received symbol 
sequence; 
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comparing the likelihood information for the first redundant part of the received 
symbol sequence with the original first redundant part of the received symbol sequence 
and obtaining an updated likelihood value for the first redundant part of the received 
symbol sequence; 

comparing the likelihood information for the second redundant part of the received 
symbol sequence with the original second redundant part of the received symbol 
sequence and obtaining an updated likelihood value for the second redundant part of the 
received symbol sequence. 

26. (Original) The method of claim 25, comprising using the soft output recursive 
systematic convolutional (RSC) encoder for handling a posteriori log likelihood ratio 
(LLR) values. 

27. (Currently Amended) The method of claim 23, wherein in updating a 
redundant part of the received symbol sequence the method further comprises: 



if the signs for (1) and (2) are the same, for an amplitude of the corresponding 
updated redundant part for the k th symbol of the received symbol sequence using an 
amplitude of a larger of (1) and (2); 

if the signs for (1) and (2) are different, using a sum of (1) and (2) for the 
corresponding updated redundant part for the k th symbol of the received symbol 
sequence. 

28. (Original) The method of claim 23, further comprising determining timing 
information for generating likelihood information for redundant parts based on a signal- 
to-noise ratio (SNR) of received signals. 

29. (Original) The method of claim 23, further comprising determining timing 
information for generating likelihood information for redundant parts based on interim 
decoding error counts. 
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